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Imported Dengue — United States, 1993-1994 


Dengue is a mosquito-transmitted acute disease caused by any of four virus sero- 
types (DEN-1, DEN-2, DEN-3, and DEN-4) and characterized by the sudden onset of 
fever, headache, myalgia, rash, nausea, and vomiting. The disease is endemic in most 
tropical areas of the world and has occurred in U.S. residents returning from travel to 
such areas. This report summarizes information about cases of imported dengue 
among U.S. residents during 1993 and 1994. 

Serum samples from 148 U.S. residents who had suspected dengue with onset in 
1993 (57 cases) and 1994 (91 cases) were submitted to CDC for diagnostic testing from 
33 states (Table 1). Of these, 46 (31%) cases from 17 states were serologically or vi- 
rologically diagnosed as dengue (7) by isolation of dengue virus, detection of 
dengue-specific IgM, single high titers of IgG antibodies in acute serum samples, 
or a fourfold or greater rise in dengue-specific antibodies between acute- and 
convalescent-phase serum samples. Dengue serotype (DEN-2 and DEN-3) was identi- 
fied for two cases. 

Of the 46 persons with laboratory-diagnosed dengue, 25 (54%) were males. Age 
was reported for 32 and ranged from 1 year to 87 years (median: 27 years). Travel 
histories were available for 43 persons (Table 1); infections probably were acquired in 
the Caribbean islands (21 cases), Mexico and Central America (10), and Asia (10). Two 
patients reported possible exposure in two locations: Australia and Asia, and Asia and 
Africa. 

Clinical information was available for 40 of 46 laboratory-confirmed cases. The 
most commonly reported symptoms were consistent with classic dengue fever (e.g., 
fever [92%], myalgia [48%], rash [48%], and headache [42%]). Other manifestations 
included petechiae or purpura (four patients); low white blood cell count (1000- 
2700/mm? [normal: 3200-9800/mm?]) (13 patients); low platelet count (20,000- 
134,000/mm? [normal: 150,000-450,000/mm3]) (13 patients); and elevated liver 
enzymes (seven patients). 

Six patients were hospitalized. One patient (aged 12 years) with secondary dengue 
infection developed fever, thrombocytopenia, epistaxis, right pleural effusion, ascites, 
and hypotension—signs compatible with dengue shock syndrome (DSS). One patient 
(aged 11 years), who also had a secondary infection, developed mild disseminated 
intravascular coagulation. One patient (aged 49 years) with an unspecified serologic 
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TABLE 1. Suspected and laboratory-diagnosed cases of imported dengue, by state — 
United States, 1993-1994 
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response had fever, myalgias, thrombocytopenia, leukopenia, elevated liver function 
test results, and hypotension (blood pressure 90/48 mmHg). 

Reported by: State and territorial health depts. Dengue Br, Div of Vector-Borne Infectious Dis- 
eases, National Center for Infectious Diseases, CDC. 

Editorial Note: Dengue is not endemic in the United States. However, because the 
incubation period is 3-14 days, U.S. residents who become infected during travel to 
tropical areas may have onset of iliness after returning to the United States (2). Al- 
though most dengue infections are associated with mild illness, the risk for dengue 
hemorrhagic fever (DHF) is greater in some persons—particularly those with repeat 
(secondary) infection. DHF is characterized by fever, platelet count <100,000/mm?, 
hemorrhagic manifestations, and leaky capillary syndrome (hemoconcentration, 
hypoalbuminemia, or pleural or abdominal effusions). DSS includes DHF and hypo- 
tension or narrow pulse pressure (<20 mmHg) (3,4) and is associated with a high 
fatality rate (5). 

The incidence of DHF is increasing in the Americas: since 1982, dengue epidemics 
with associated DHF have occurred in Aruba, Brazil, Colombia, Curacao, Dominican 
Republic, El Salvador, French Guiana, Honduras, Mexico, Nicaragua, Puerto Rico, 
St. Lucia, Suriname, and Venezuela. In addition, dengue is endemic in many islands in 
the Caribbean, in Mexico, and in most countries in Central and South America (6). In 
1994, outbreaks of dengue were reported from Brazil, Costa Rica, Dominican Republic, 
Haiti, Mexico, Nicaragua, Panama, Puerto Rico, and Venezuela. Nicaragua and Pan- 
ama recently confirmed infections attributable to DEN-3 (7), a serotype that was last 
isolated in the Americas in 1977 (8). 

In the Americas, dengue is transmitted by Aedes aegypti mosquitoes. Although 
nearly eradicated from the region during the 1960s, this species is now present in 
most tropical areas of the Americas. In the United States, A. aegypti is present year- 
round in the southernmost Gulf of Mexico coast states from Texas to Florida; a small 
focus also exists on the island of Molokai in Hawaii. Autochthonous transmission of 
dengue has not occurred in the United States since 1986 (6); however, introduction of 
the virus by persons who have acquired infections in other countries could result in 
local transmission. 

The 37 laboratory-confirmed cases identified in 1994 represent almost twice the 
average number of similar cases identified annually during 1987-1993 (n=20) and the 
highest number of positives identified since 1982 (n=45) (6). However, these totals do 
not include cases that may have been reported to state health departments but for 
which specimens were not submitted for testing at CDC. In addition, in 1994, the Cali- 
fornia Department of Health Services received reports of five cases of suspected 
dengue that were documented at the state’s Viral and Rickettsial Disease Laboratory 
(9). 

Compared with previous years, a higher proportion of cases reported in 1994 were 
characterized by severe disease. The three persons with life-threatening illness 
underscore the importance of early recognition and treatment of the severe manifes- 
tations of dengue infection. 

The prevention of dengue infection in tropical locations requires avoiding exposure 
to mosquitoes (10 ) and includes the continuous use of mosquito repellent and protec- 
tive clothing. Although the Aedes species that transmits dengue may bite at any time 
during the day, peak activity occurs during the early morning and late afternoon. 
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Ae. aegypti usually is present in peridomestic settings and is found most often in dark 
areas such as closets and bathrooms, behind curtains, and under beds. For tourists, 
the risk for exposure to dengue may be lower in some settings, including beaches, 
hotels with well-kept grounds, and heavily forested areas and jungles. 

Health-care providers should consider dengue in the differential diagnosis for all 
patients who have compatible manifestations and a recent history of travel to tropical 
areas. When dengue is suspected, patients should be monitored for evidence of hypo- 
tension, hemoconcentration, and thrombocytopenia. Because of the anticoagulant 
properties of acetylsalicylic acid {i.e., aspirin), only acetaminophen products are rec- 
ommended for management of fever. Acute- and convalescent-phase serum samples 
should be obtained for viral isolation and serodiagnosis and sent for confirmation 
through state or territorial health department to CDC’s Dengue Branch, Division of 
Vector-Borne Infectious Diseases, National Center for Infectious Diseases, 2 Calle 
Casia, San Juan, PR 00921-3200; telephone (809) 766-5181; fax (809) 766-6596. Serum 
specimens should be accompanied by a summary of clinical and epidemiologic infor- 
mation, including a detailed travel history with dates and location of travel and dates 
of onset of iliness and blood collection. 
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Carbon Monoxide Poisoning 
from Use of Gasoline-Fueled Power Washers 
in an Underground Parking Garage — District of Columbia, 1994 


On June 17, 1994, five workers in the District of Columbia were treated in an emer- 
gency department for carbon monoxide (CO) poisoning following exposure to the 
exhaust from two gasoline-fueled power washers (i.e., pressure washers), which they 
had used in an empty underground parking garage. These cases were identi- 
fied by The George Washington University (GWU) Division of Occupational and 
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Environmental Medicine (DOEM) through ongoing surveillance for work-related inju- 
ries among construction workers treated in the GWU emergency department (7). This 
report summarizes the results of an investigation by DOEM of this incident. 

At 11 p.m. on June 16, four laborers and a foreman (age range: 22-39 years) began 
preparing to resurface the floor of an underground parking garage that had been 
closed for business when the crew began work. At approximately 12:30 a.m., the 
workers started two power washers equipped with 8-horsepower, gasoline-fueled en- 
gines. A pedestal fan used previously in such situations was not operable. In addition, 
the garage exhaust fan was not in operation, and the main door of the garage (located 
approximately two levels above the work site) was closed. 

At approximately 3:30 a.m., a worker collapsed. His three co-workers and the fore- 
man assisted him out of the garage and remained outside with him for a few minutes 
before they returned to the garage and resumed work. A second worker then col- 
lapsed; the co-workers immediately turned off the washers, evacuated the garage, 
and contacted the District of Columbia Fire Department. Onsite evaluation by fire de- 
partment officials indicated that all five men had acute symptoms including dizziness, 
confusion, headache, and nervousness. The two workers who had collapsed were 
transported by ambulance to a local emergency department. At the hospital, carboxy- 
hemoglobin (COHb) levels, obtained from the workers at 5:10 a.m., were 20% and 
17%, respectively (normal: <5%-10% for smokers and <1% for nonsmokers [2 ]). Carb- 
on monoxide poisoning was diagnosed, and they were treated with hyperbaric 
oxygen and released later that day. The three other workers were transported to the 
hospital where their COHb levels, obtained at 7:15 a.m., were 10.3%, 13.4%, and 7.9%, 
respectively. They were administered 100% oxygen and released. 

At 4:14 a.m., the fire department's hazardous materials team responded to investi- 
gate the incident. Based on measurements using a hand-operated air pump and 
indicator tube approximately 1 hour after the washers had been turned off, the 
concentration of CO was 648 parts per million (ppm).” The only identified source of CO 
was the exhaust from the gasoline-powered washers. 

Reported by: L Nessel-Stephens, MSS, LS Welch, MD, JL Weeks, ScD, KL Hunting, PhD, 
J Cardenas-Amaya, MD, Div of Occupational and Environmental Medicine, The George Wash- 
ington Univ, Washington, DC. Div of Surveillance, Hazard Evaluations, and Field Studies, 
National Institute for Occupational Safety and Health, CDC. 

Editorial Note: CO is a potentially lethal gas with nonspecific warning properties. Lev- 
els of CO uptake vary among persons and are a function of air concentration, level of 
exertion and ventilatory rate, and duration of exposure. For example, among workers 
engaged in light work and who were exposed to a CO concentration of 700 ppm, 
COHb levels were 20% after 35 minutes and 40% after approximately 1 hour (4). In 
general, COHb levels >20% are associated with symptoms; dizziness and unsteady 
gait may result from levels >30% (5). 

Based on estimates of the Bureau of Labor Statistics (BLS), in 1992 CO exposure 
accounted for 867 nonfatal work-related CO poisonings in private industry in the 
United States that resulted in days away from work (BLS, Survey of Occupational 
Injuries and Wlinesses, unpublished data, 1992) and for 32 fatal work-related CO 
poisonings (BLS, Census of Fatal Occupational Injuries, unpublished data, 1992). The 


*The NIOSH recommended exposure limit for CO is 35 ppm (as an 8-hour time-weighted 
average), and the recommended ceiling limit is 200 ppm (3). 


(Continued on page 363) 
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FIGURE |. Notifiable disease reports, comparison of 4-week totals ending May 6, 
1995, with historical data — United States 
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*The large apparent decrease in the number of reported cases of measles (total) reflects dramatic 
fluctuations in the historical baseline. 
Ratio of current 4-week total to mean of 15 4-week totals (from previous, comparable, and 
subsequent 4-week periods for the past 5 years). The point where the hatched area begins is 
based on the mean and two standard deviations of these 4-week totals. 


TABLE |. Summary — cases of specified notifiable diseases, United States, 
cumulative, week ending May 6, 1995 (18th Week) 
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TABLE Ii. Cases of selected notifiable diseases, United States, weeks ending 
May 6, 1995, and May 7, 1994 (18th Week) 
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TABLE Il. (Cont’d.) Cases of selected notifiable diseases, United States, weeks ending 
May 6, 1995, and May 7, 1994 (18th Week) 
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TABLE Il. (Cont’d.) Cases of selected notifiable diseases, United States, weeks ending 
May 6, 1995, and May 7, 1994 (18th Week) 
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occurrence of nonfatal work-related CO poisonings probably is underestimated be- 
cause workers with mild symptoms may not seek treatment, medical providers may 
not recognize nonspecific symptoms as manifestations of CO poisoning, and some 
correctly diagnosed cases may not be reported as work-related. 

Since November 1990, DOEM has identified four other cases of CO poisoning 
among construction workers; all required emergency medical treatment (7). Two 
cases involved use of gasoline-powered forklifts in an enclosed warehouse, and two 
involved use of gasoline-fueled saws. Similar incidents have been reported among 
workers in other industries, including farmers using gasoline-fueled pressure washers 
to clean structures housing animals (6; NIOSH, unpublished data, 1993) and workers 
using liquid propane-powered floor burnishers to clean floors in a retail establishment 
(7). During January 1985-February 1995, the Colorado Department of Public Health 
and Environment (CDPHE) received reports of 147 cases of occupational CO poisoning 
related to the use of gasoline-powered equipment; of these, 13 (9%) were associated 
with use of pressure washers (CDPHE, unpublished data, 1995). 

The investigation described in this report and other incidents indicate that many 
workers may not be aware of the risks of CO poisoning associated with gasoline- 
fueled engines and may not be able to assess accurately whether ventilation is ade- 
quate for their safe use. For example, in 1993, to characterize risk awareness and 
behavior related to the indoor use of small engines, NIOSH surveyed 416 persons 
involved in flood-cleanup activities in Missouri. Of those who had ever used a 
gasoline-powered pressure washer, 38% reported bringing the engine component of 
the washer inside a building (NIOSH, unpublished data, 1993). 

For many construction projects, CO exposure cannot be consistently controlled be- 
cause of the involvement of multiple contractors. The employer of the laborers 
involved in the incident described in this report has discontinued use of the gasoline- 
powered pressure washers in underground parking garages and now uses electric- or 
diesel-powered washers. However, other contractors routinely use gasoline-powered 
equipment in maintaining and resurfacing parking garage floors—often without addi- 
tional ventilation. Alternatives to gasoline-powered equipment (i.e., electric and diesel 
equipment) are associated with other potential hazards (e.g., improper use of electric 
equipment can result in electrocution, and unfiltered diesel exhaust contains hazard- 
ous particulates). Even though diesel equipment and well-maintained gasoline-fueled 
equipment that are fitted with catalytic converters emit less CO, the reduced levels 
may be too high for safe indoor use. 

The risk for CO exposure to workers can be reduced through improved ventilation. 
In addition, however, risk-reduction efforts must include air monitoring for CO levels. 
Reliable air monitoring includes the requirement for persons who have been trained 
to perform the monitoring and for equipment that has been properly calibrated and 
maintained. Training and warning labels can increase awareness among contractors 
and workers about the risks associated with use of gasoline-fueled equipment in en- 
closed spaces. 
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Eye Injuries to Agricultural Workers — Minnesota, 1992-1993 


During 1993, U.S. farm workers incurred an estimated 13,500 eye injuries that re- 
sulted in lost work time (7); many of these injuries could have been prevented. To 
determine the incidence of eye injuries and use of eye protection among farm 
workers, the Minnesota Occupational Health Nurses in Agricultural Communities 
(OHNAC)* examined data from the Minnesota Farming Health Survey (MFHS) 
conducted during January-April 1992 and December 1992-April 1993. This report 
summarizes the results of this analysis. 

Occupational health nurses administered questionnaires during on-farm visits. 
Square-mile sections of land in three agricultural regions of the state were sampled at 
a sampling rate of 3.5%. All farms on any portion of the sampled land were selected. 
Farms were considered eligible for the survey if farm operators reported that they 
actively farmed, that they sold >$1000 of farm produce annually, and that their farm 
income accounted for at least half of their total household income. Overall, 1359 farm 
household members living on 372 (68.5%) of 543 eligible farms were included in the 
survey; respondents were farm operators and selected adult household members. 
Farm injuries were defined as self-reported events related to farm operation that re- 
sulted in restricted activities for at least four hours, loss of consciousness, or seeking 
of medical care. 

Respondents reported 106 farm injuries during the two periods’ (annual rate: 
78.0 injuries per 1000 farm household members [95% confidence interval (Cl)=63.7- 
92.2]). Ten persons sustained 11 farm-reiated eye injuries (10% of all injuries and 
8.1 eye injuries per 1000 farm household members [95% Cl=3.3-12.9]). 

Of the 11 farm-related eye injuries, four were caused by chemicals and seven by 
foreign bodies. Chemical-related eye injuries involved splashes of liquid agricultural 
chemicals (two cases) and fungicidal dust (one case); the fourth incident involved dis- 
covery of an eye injury in a child who had exited a chemical storage shed, although 
the details of the injury could not be ascertained. Foreign body-related injuries were 


*OHNAC is a national surveillance program conducted by CDC's National Institute for Occupa- 
tional Safety and Health, which has placed public health nurses in rural communities and 
hospitals in 10 states (California, Georgia, lowa, Kentucky, Maine, Minnesota, New York, North 
Carolina, North Dakota, and Ohio) to conduct surveillance for agriculture-related illnesses and 
injuries that occur among farmers and their family members. These surveillance data are used 
to assist in reducing the risk for occupational illness and injury in agricultural populations. 

*The reporting period for the winter 1992 survey was January 1991—December 1991; the period 
for the winter 1993 survey was November 1991-October 1992. 
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sustained in association with activities including working with hand and power tools, 
welding, grinding, cutting metal, and augering grain. The injured person was reported 
to have been using eye protection in only one of these incidents. Medical care was 
sought for nine (82%) of the 11 injuries; seven required immediate medical attention. 
However, no residual problems or restrictions were reported by respondents; three of 
the 10 injuries to adults resulted in lost work time. 

Farm operators also were asked about their use of protective equipment and/or 
procedures while performing specific work tasks involving potential dermal expo- 
sures to agricultural chemicals (Table 1). For mixing or loading agricultural chemicals 
or for sprayer maintenance, 50% reported never wearing eye protection (e.g., goggles 
or safety glasses), and 9% reported never using protective gloves. 

Of the 207 respondents who worked with anhydrous ammonia (an extremely caus- 

tic alkali that is stored under pressure and applied as a liquid fertilizer), 73 (35%) 
reported that they never or sometimes wore goggles, and 92 (44%) reported that they 
never or sometimes checked the water supply in their field emergency water tank.® 
Reported by: C Lexau, MPH, D Bishop, PhD, Div of Family Health, Minnesota Dept of Health. 
Div of Safety Research, and Div of Surveillance, Hazard Evaluations, and Field Studies, National 
Institute for Occupational Safety and Health, CDC. 
Editorial Note: The MFHS findings docurnent the occurrence of eye injuries in a spe- 
cific production-agriculture worker group—farmers and household members living on 
family-operated farms—and are consistent with other recent reports. For example, the 
Regional Rural Injury Study, a population-based survey in five midwestern states, 
documented an annual rate of 58.3 farm injury events per 1000 household members— 
farm-related eye injuries accounted for 8.2% of all farm injuries (2 ).1 Based on the 
Traumatic Injury Surveillance of Farmers survey during 1993, the estimated 13,500 eye 
injuries among farm workers in the United States that resulted in lost time from work 
accounted for approximately 6.7% of all lost-time injuries estimated for farming op- 
erations (1 ). Although the survey participation rate was relatively low, MFHS data for 
selected characteristics of farm operators and farm operations were consistent with 
data from the 1992 Census of Agriculture. 


5Keeping an emergency water supply in the field is a standard safety precaution; immediate 
flushing of skin or eyes following contact with anhydrous ammonia is necessary to mitigate 
the severe burns that will otherwise result. 

The questionnaire for farm injuries used on the MFHS was adapted from the Regional Rural 
Injury Study, but the population eligible for inclusion in the MFHS included more full-time 
farmers. 


TABLE 1. Percentage of respondents who reported using protective equipment during 
mixing and loading of agricultural chemicals and during sprayer maintenance — 
Minnesota Farming Health Survey Minnesota, 1992-1993* 


Always/ 
Most of the time Some of the time Never 
Equipment No. % No. % No. % 


Protective gloves 238 (77) 46 (15) 27 { 9) 
Eye protection 82 (26) 74 (24) 155 (50) 
Face shield 11 ( 4) 22 ( 7) 278 (89) 


*Respondents were farm operators (n=311) who reported performing these work tasks. 
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Based on the incident descriptions obtained by MFHS, each of the 10 eye injuries to 
adults would most likely have been prevented if appropriate and well-fitting eye 
protection had been worn while those persons engaged in work with agricultural 
chemicals, power and hand tools, and grain- or seed-moving equipment. Personal 
protective equipment traditionally has not been considered a primary strategy for haz- 
ard control. The preferred strategies have included hazard substitution (i.e., replacing 
a hazardous chemical with a less hazardous one) and hazard isolation or use of engi- 
neering controls (3). Although these strategies are applicable in agricultural settings 
(e.g., use of closed pesticide-handling systems), use of eye protection provides a 
practical and cost-effective method of preventing eye injuries among farm workers. 
Goggles are recommended for chemical splash protection, and safety glasses with 
side shields can provide adequate protection (except in dusty environments) against 
flying particles or objects (4,5 ). 

In Minnesota, OHNAC is working with individual agricultural chemical dealers to 
promote the use of eye protection among their clients. Concurrent with educational 
programs and media promotions by Minnesota OHNAC staff, the chemical dealers 
have agreed to sell eye protection devices at a discount during the spring and early 
summer. Minnesota OHNAC has successfully used a similar approach with operators 
of local grain elevators to increase the availability of respiratory protection (6). 

Chemical-related eye injuries are a focus for prevention efforts in Minnesota 
because they accounted for many of the eye injuries reported in the MFHS and repre- 
sented most (67%) of the reported chemical injuries. The recently implemented U.S. 


Environmental Protection Agency Worker Protection Standard (7) requires farm op- 
erators (including family farmers) to adopt preventive measures when working with 
pesticides. This standard includes requirements that all workers comply with personal 
protective equipment recommendations detailed on pesticide labels, that decontami- 
nation sites—including an emergency water supply—be furnished for employees, and 
that eye protection be used when closed pesticide-handling systems are operated un- 
der pressure. 
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Notice to Readers 





National Chronic Disease Prevention and Control Conference 


CDC is soliciting abstracts for the Tenth National Conference on Chronic Disease 
Prevention and Control to be held in Atlanta, December 6-8, 1995. The 12 topic areas 
are: forming coalitions with nontraditional partners; the changing nature of leadership 
and advocacy; moving from a service provision model to a population-based model; 
social marketing; system changes to incorporate or implement prevention; program 
institutionalization with communities; new research paradigms—broadening chronic 
disease epidemiology; measuring chronic diseases, behaviors, and other risks; trans- 
lating science into reasonable policy and effective implementation; critical points in 
the life cycle for behavior change; trends in the chronic disease burden—the changing 
priorities of chronic disease; and use of technology to improve the prevention of 
chronic disease. The deadline for submission of abstracts is June 23, 1995. 

Additional information and abstract forms are available from Dr. Philip Huang, 
Chief, Bureau of Disease Prevention, Texas Department of Health, 1100 West 49th St., 
Austin, TX 78756-3199; telephone (512) 458-7200; fax (512) 459-7618. 


Notice to Readers 





Course in Hospital Epidemiology 


CDC, the Society for Healthcare Epidemiology of America (SHEA), and the Ameri- 
can Hospital Association will cosponsor a hospital epidemiology training course 
October 14-17, 1995, in Miami, Florida. The course, designed for infectious disease 
fellows, new hospital epidemiologists, and infection-control practitioners, provides 
hands-on exercises to improve skills in detection, investigation, and control of 
epidemiologic problems encountered in the hospital setting and lectures and semi- 
nars on fundamental aspects of hospital epidemiology. 

Additional information is available from SHEA Meetings Department, Suite 200, 
875 Kings Highway, Woodbury, NJ 08095-3172; telephone (609) 845-1720; fax (609) 
853-0411. 
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